Alpha 1-adrenergic stimulation of cardiac gene transcription in neonatal rat myocardial cells. Effects on myosin light chain-2 gene expression.
Previous studies have demonstrated that alpha-adrenergic stimulation of cultured, neonatal rat myocardial cells results in an increase in intracellular volume and protein content of cultured neonatal rat myocardial cells. Utilizing this model of cardiac hypertrophy, we have examined the effects of alpha-adrenergic stimulation on the accumulation of sarcomeres and the expression of a rat cardiac myofibrillar gene, myosin light chain-2 (MLC-2). Following alpha-adrenergic stimulation, cultured myocardial cells displayed a severalfold increase in the number of sarcomeric units, as assessed by electron microscopy, an increase in cellular MLC-2 content, and a 2-3 fold increase in the steady state levels of MLC-2 mRNA. This effect of alpha-adrenergic stimulation was accompanied by a 2-3-fold increase in total transcriptional activity, which was dependent on the concentration and duration of exposure to the agonist, and displayed alpha 1-adrenergic receptor specificity. The transcriptional response was not immediate, with a lag period of at least 1 h, and a maximal effect required continuous occupancy of the receptor. The increase in steady state levels of MLC-2 mRNA is regulated, in part, at the level of transcription of the cardiac MLC-2 gene. These results suggest that alpha 1-adrenergic stimulation may be important in the growth of the neonatal heart through the activation of total transcriptional activity. In addition, increases in the levels of myofibrillar proteins during myocardial cell growth and hypertrophy, may be mediated in part by the stimulation of transcription of myofibrillar genes.